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Abstract
Problem Statement: Children and adolescents are experiencing difficulty managing the
technology in their lives as evidenced by excessive technology use leading to negative effects on
their occupational performance. The overuse of technology is associated with a variety of
problems, especially for growing children and adolescents, including shorter sleep duration,
reduced scholastic achievement, musculoskeletal concerns, obesity, and exacerbated symptoms
of depression and anxiety (Gerwin, 2017; Glover, 2021; Gwynette, 2017). Description of
Product: To address these issues, a group treatment program was developed for outpatient
pediatric clinics focused on helping children and their families benefit from the use of
technology without experiencing the negative effects of technology overuse. Methodology: A
comprehensive literature review was completed regarding pediatric group programming,
program development, technology use behaviors, impacts of technology use, and technology
management. Description of Results: The intended result of this program is to make positive
changes to how children and their families engage with technology to support improved
occupational performance. With the ubiquity of advanced technology, it is crucial for
occupational therapists to address the impact of technology on developing youth and their
families.
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Chapter I
Introduction
Problem statement: Children and adolescents are experiencing difficulty managing the
technology in their lives as evidenced by excessive technology use leading to negative effects on
their occupational performance. Children and adolescents may yearn to over-use their electronic
devices, including smartphones, gaming systems, tablets, and computers, to the extent that it
becomes problematic up to the point of addiction. The use of electronic devices has grown
exponentially, and today, a considerable portion of daily life may be spent engaging with
technology. The American Academy of Child and Adolescent Psychiatry (2020) reported that
children in the United States (US) between the ages of eight and twelve spend on average four to
six hours per day, and teens spend up to nine hours per day, watching screens and/or utilizing
screen-based devices (Prout, 2021). With these figures, it is not surprising that 95% of
adolescents report being online daily (Giovanelli, Adams, Jane Park, & Ozer, 2021), and 45%
report being online “almost constantly” (Moreno, Binger, Zhao, & Eickhoff, 2021). According to
Bas and Karatay (2020), children’s and adolescents’ recreational use of technology puts them at
an increased risk for developing technology addiction. The overuse of technology is associated
with a variety of problems, especially for growing children and adolescents, including shorter
sleep duration, reduced scholastic achievement, musculoskeletal concerns, obesity, and
exacerbated symptoms of depression and anxiety (Gerwin, Kaliebe, & Daigle, 2018; Glover,
Ariefdjohan, & Fritsch, 2022; Gwynette, Sidhu, & Ceranoglu, 2018; Harris, Straker, Pollock, &
Smith, 2015; Lu et al., 2019; Reus & Mosley, 2018). The use of technology is increasing rapidly,
and it is necessary to confront the impact overuse may have on developing youth.
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Sleep
Sleep is a vital occupation for the growth, health, and well-being of children (Shepherd &
Ivey, 2020). Lund, Sølvhøj, Danielsen, and Andersen, (2021) completed recent systematic
review of 49 qualitative studies on individuals 15 years of age and younger found consistent
evidence that children’s and adolescent’s electronic device use was associated with reduced sleep
duration, and these findings were supported by others (Chang, Benjamin, Burkey, Blake, &
Chau, 2019; Paulus et al., 2021; Reus & Mosley, 2018). Negative impacts on sleep are especially
concerning because a “lack of sleep may compromise a child’s occupational performance and
their physical growth, health, and ability to learn and behave” (Shepherd & Ivey, 2020, pg. 304).
Education
Education is a fundamental occupation for children and adolescents. Unfortunately, over-use
of technology has been repeatedly tied to reduced academic achievement (Baş & Karatay, 2020;
Gwynette, Sidhu, & Ceranoglu, 2018; Lu et al., 2019). In a study on students residing in Eastern
Turkey, researchers found statistically significant evidence to support an inverse relationship
between internet addiction levels and the students’ level of academic achievement (Baş &
Karatay, 2020).
Mental health
Experiencing mental health challenges at a young age can affect a child’s ability to
engage in their essential childhood occupations (Ratcliff, Fingerhut, & O’Brien, 2020). The 2016
National Survey of Children’s Health surveyed 50,212 parents regarding their children aged zero
to seventeen and found that the prevalence of at least one pediatric mental health disorder was
16.5% in the US (Whitney & Peterson, 2019). Several studies have found that overuse of
technology is related to the severity of depression and anxiety symptoms (Desouky & Abu-Zaid,
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2020; Glover, Ariefdjohan, & Fritsch, 2022; Lu et al., 2019; Salmela-Aro, Upadyaya,
Hakkarainen, Lonka, & Alho, 2016). Twenge and Campbell (2018) studied screen time as it
relates to psychological well-being with a national US sample of individuals aged two to
seventeen. The authors found that children and adolescents who were considered to be high users
of screen-based technology (seven or more hours per day compared to low users of one hour per
day) had a significantly greater likelihood of being diagnosed with depression or anxiety and
were twice as likely to need mental health treatment (Twenge & Campbell, 2018).
Physical health
According to the Center for Disease Control and Prevention (CDC), childhood and
adolescent obesity rates have more than tripled in the last 40 years (Fryar, Carroll, & Afful,
2021). The CDC National Center for Health Statistics (NCHS) reported that from 2017 to 2018,
the percentage of youth ages two to nineteen experiencing obesity was 19.3%, affecting nearly
one in five children (Fryar, Carroll, & Afful, 2021). This significant childhood obesity epidemic
may be further fueled by children’s and adolescent’s increase in technology use (Beauchamp,
2019; Jamruk, 2017; Pauluset al., 2021; Reus & Mosley, 2018; Tripathi & Mishra, 2019;
Western Governors University, 2020). A systematic review of empirical research studies
centered on youth ages five to nineteen found that excessive screen time had significant
ramifications on weight-related outcomes, such as a higher body mass index, waist
circumference, and percentage of body fat (Tripathi & Mishra, 2019). Excessive electronic
technology use is also associated with negative musculoskeletal outcomes (Beauchamp, 2019;
Gerwin, Kaliebe, & Daigle, 2018; Harris, Straker, Pollock, & Smith, 2015).
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Positive Technology Management
Excessive technology use can be very impactful on youth, and even more pronounced for
individuals with developmental disabilities (Waldman & Perlman, 2018). This is significant
because the prevalence of children diagnosed with at least one developmental disability has risen
to 17.76% in the US according to the National Health Interview Survey (Zablotsky et al., 2019).
Parents and caregivers also struggle to help their children use technology productively. Parents
and caregivers need to monitor their own technology use in order to role-model a healthy
relationship with technology for their children (Ceranoglu, 2018). With the ubiquity of advanced
technology, children and adolescents need to be able to manage the technology in their lives in a
positive way, and their parents/caregivers need to know how to guide them effectively.
The purpose of this project is to develop an occupational therapy group treatment
program for pediatric clients and their families that provides occupational therapy focused
education to help them benefit from the use of technology without experiencing the negative
effects of technology overuse. The goal of this program is to change how children and their
families engage with technology to support improved occupational performance. The long-term
objective of the program is for the child to demonstrate improved mental and physical health
management with assistance from their caregiver as a result of regulated technology use. The
short-term objective of the program is for the family to positively adjust their technology habits
with the implementation of a personalized technology use plan which allows families to create
goals, in collaboration with a licensed occupational therapist for when, where, and how they will
engage with technology.
The theoretical framework that was used to guide this program is the personenvironment-occupation (PEO) model (Baptiste, 2017) and the developmental frame of reference
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(O’Brien & Kuhaneck, 2020). The PEO model views the person as a unique combination of
physical, cognitive, sensory, affective, and spiritual components (Baptiste, 2017, pg.142); the
spiritual component of the person was not a primary focus in the development of the program,
although it is still considered an important aspect of the person. Children and adolescents are
more susceptible to the negative effects of technology overuse because they are still in the midst
of developing physically, cognitively, and emotionally, and their youthful sensory systems are
more sensitive and reactive to the continuous stimulation of electronic devices. The program
offers education to children and their families on the benefits of providing structure around
technology use to minimize the negative effects associated with sleep, academic achievement,
and mental and physical health. The PEO model considers the environment to be everything that
surrounds the person, including physical, social, cultural, institutional, and virtual components
(Baptiste, 2017, pg.142). In this day and age, electronic technology is everywhere, and youth
spend more time engaged in the virtual environment than ever before in order to communicate
with others and easily access information and entertainment. The program is intended to help
children navigate the virtual environment responsibly by facilitating media literacy,
cybersecurity, and caregiver involvement in their technology use. Spending an abundance of
time engaged with technology can displace time spent participating in valuable childhood
occupations. The program aims to improve occupational balance for children in order to enhance
their occupational performance, particularly in areas of sleep, education, and mental and physical
health management. It is within occupational therapists’ scope of practice to address the
problems that individuals, groups, and populations may face in these areas, such as poor sleep
hygiene, emotional regulation difficulty, and inactive or sedentary lifestyles. Pediatric
occupational therapists have the specific knowledge and practical skills needed to optimize the
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fit between children, their unique environments, and the occupations they choose to engage in.
Occupational therapists can play a significant role in helping children and their families manage
the technology in their lives effectively.
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Chapter II
Literature Review
Pediatric Development
During childhood, children need to gain skills and knowledge that will enable them to
effectively participate in and make sense of the world around them. Thompson (2016)
summarized what researchers have learned about early childhood development since the release
of the seminal report, From Neurons to Neighborhoods: The Science of Early Childhood
Development by the National Research Council and the Institute of Medicine in 2000. In his
report, Thompson highlights “several basic conclusions” that have become foundational
information to the public regarding the significance of early childhood development (Thompson,
2016, p. 18). From the time children are born, they begin learning, and early learning happens
rapidly. Infants and children depend on nurturing relationships with others to facilitate their
healthy development as “most early learning is social in nature” (Thompson, 2016, pg. 21). The
basic cognitive skills that need to be developed by children are “attention, memory, cognitive
self-regulation, executive function, reasoning, [and] problem solving” (Thompson, 2016, pg. 20).
The advancement of self-regulation skills is considered foundational to early development
because the child’s ability to regulate themselves influences other areas of development. Beyond
these cognitive skills, children’s socioemotional and physical development, as well as their
health, influence their early learning capacity. As children reach school age, their socioemotional
abilities become crucial for their success in the classroom and their engagement with other
students. A child’s ability to be competent socially and maintain their emotional well-being is
considered to be as vital to school readiness as their skills with math and language (Thompson,
2016).
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If a child’s early learning becomes impeded, the child is more likely to struggle with
academic and occupational pursuits in the long term (Thompson, 2016). Today, there are an
increasing number of children experiencing “intellectual, behavioral, and/or mental health
challenges that interfere with their ability to participate in the occupations of childhood”
(Ratcliff, Fingerhut, & O’Brien, 2020, p. 728). This is evidenced by the increased incidence of
developmental disabilities among youth (Zablotsky et al., 2019). A developmental disability is a
broad term used to describe a group of neurodevelopmental disorders that may impair a child’s
physical, social, or cognitive development (Ratcliff, Fingerhut, & O’Brien, 2020, p. 729). The
term developmental disability includes diagnoses such as intellectual disability, learning
disability, Attentions Deficit Hyperactivity Disorder (ADHD), Autism Spectrum Disorder
(ASD), and Cerebral Palsy (CP), among others (Zablotsky et al., 2019).
In a study by Zablotsky et al. (2019), researchers examined data pertaining to the
prevalence of developmental disabilities among children ages three to seventeen living in the US.
The data was gathered from the National Health Interview Survey, and the survey was conducted
by the National Center for Health Statistics (NCHS). Survey data was obtained from a large
sample size of 88,530 parents between 2009 and 2017, building on previous data collected from
1997 to 2008. Survey data revealed that among this population, the prevalence of children
diagnosed with a developmental disability has been trending upwards. The frequency of a
developmental disability was 12.84% from 1997-1999, 15.04% from 2006-2008, and 17.76%
from 2015-2017 (Zablotsky et al., 2019). This translates to about one in every six children
having at least one developmental disability. These frequencies are striking, especially when
considering that individuals with developmental disabilities commonly need services to address
the challenges they face (Zablotsky et al., 2019).
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Similarly, the 2016 National Survey of Children’s Health received 50,212 completed
surveys regarding US children ages zero to seventeen (Whitney & Peterson, 2019). As
mentioned previously, the survey data indicated that the prevalence of pediatric mental health
disorders in the US was 16.5%; additionally, half of these children did not receive necessary
treatment from a professional (Whitney & Peterson, 2019). Mental health disorders experienced
during childhood have the potential to hinder engagement in meaningful childhood occupations
(Ratcliff, Fingerhut, & O’Brien, 2020). They may also restrict the child from being able to
participate in activities that develop their self-efficacy (Ratcliff, Fingerhut, & O’Brien, 2020).
Technology
Currently, pediatric development is being impacted by the ubiquity of electronic
technology. In its most basic sense, technology is simply the application of scientific knowledge
(Merriam-Webster, 2022). Technology’s influence has changed the way humans live their lives
throughout history, from the advent of the classic wheel, to the complex computers,
smartphones, and internet that we use today. In this day and age, when we think of technology,
we typically think of portable electronic devices. Individuals born in the 1990’s and after are
considered to be digital natives, as they have been exposed to advanced technologies, such as
cellphones, since the time of their birth (Arias-de la Torre et al., 2020). The pervasiveness of
electronic devices has both positive and negative impacts for developing youth.
Positive Effects of Technology
The electronic technology that is available today offers a cornucopia of advantages.
Technology provides quick access to information and needed resources (Arias-de la Torre et al.,
2020). This includes fundamental resources for physical and mental health care, among others.
Another huge benefit of modern technology is the increased access to social support. Technology

9

facilitates endless opportunities for social connection regardless of physical location, potentially
lessening feelings of loneliness for those who are experiencing isolation (Arias-de la Torre et al.,
2020). This is especially vital for individuals in marginalized groups; technology provides them
with a platform to promote inclusion, advocate against injustice, and find networks of support
(Glover, Ariefdjohan, & Fritsch, 2022; Hester, 2020). Additionally, technology provides access
to a copious amount of educational content that can assist individuals of any age with learning
new information and gaining skills. Various applications (apps) have been designed to make life
easier, offering help with maintaining healthy behavior, habits, and routines (Arias-de la Torre et
al., 2020; Reynolds & Andelin, 2021). Technology, access to the internet, and apps can give
individuals a space to express themselves, simulate their creativity, and develop a sense of
personal identity (Glover, Ariefdjohan, & Fritsch, 2022). Lastly, for better or worse, technology
provides virtually limitless options for entertainment.
Negative Effects of Technology
Musculoskeletal.
As stated previously, excessive electronic technology use is associated with negative
musculoskeletal outcomes (Beauchamp, 2019; Gerwin, Kaliebe, & Daigle, 2018; Harris, Straker,
Pollock, & Smith, 2015). Looking down at devices causes the head to be too far forward, putting
increased strain on the cervical spine. This has been referred to as “text-neck” (Beauchamp,
2019, pg. 32), “tech-neck” (Gerwin, Kaliebe, & Daigle, 2018, pg. 347), and “anterior head
syndrome” (Beauchamp, 2019, pg. 32); and causes individuals to experience symptoms such as
headaches and pain in their neck, jaw, and shoulders (Beauchamp, 2019). Long term effects of
increased stress on the cervical spine can lead to pressure on the nerves exiting the spine,
effecting the nerve impulses and potentially resulting in numbness and/or a tingling sensation in
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the upper extremities (Beauchamp, 2019). Nerve input can also be affected, leading to reduced
sensory input to the central nervous system (Beauchamp, 2019). Furthermore, anterior head
syndrome can lead to flattening of the cervical spine curvature, disc degeneration, and muscle
strains (Beauchamp, 2019). Anterior head syndrome has been observed in youth with increased
prevalence (Beauchamp, 2019; Harris, Straker, Pollock, & Smith, 2015). As youth are still
physically developing, these abnormal spinal stressors can negatively impact their skeletal
structure as they age (Beauchamp, 2019), potentially leading to long-term pain that follows them
into adulthood (Harris, Straker, Pollock, & Smith, 2015).
Inactivity and Obesity.
In the US, childhood obesity is a serious problem; and for children, an inactive or
sedentary lifestyle has been linked to obesity (Bernard et al., 2017). As mentioned in Chapter
One, the prevalence of childhood obesity was found to be 19.3% in the US (CDC, 2021), and
children’s and adolescents’ increased use of technological devices may be contributing to this
significant problem (Beauchamp, 2019, Jamruk, 2017; Paulus, Potenza, & Bagot, 2021; Reus &
Mosley, 2018; Tripathi & Mishra, 2020; Western Governors University, 2020). Screen-time is
typically a time of low physical exertion and potentially high caloric intake (Tripathi & Mishra,
2020). Indeed, research has found that kids who spend more of their time with screen-based
technology tend to be less physically active (Tripathi & Mishra, 2020) and consume more
calories (Paulus, Potenza, & Bagot, 2021) than the children and adolescents who spend less of
their time on screens. A literature review focused on children ages zero to five found that
exposure to screen-based devices was associated with reduced outdoor physical activity (Reus &
Mosley, 2018). The same review found several studies that reported excessive exposure to
screens was linked to a higher body mass index (Reus & Mosley, 2018).
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Electromagnetic Field (EMF) Exposure.
It is important to note that the consequences of EMF exposure are under debate, however,
emerging evidence regarding the negative side effects of EMF exposure are of concern,
particularly for our youth who are developing in an environment saturated with wireless
emissions (Beauchamp, 2019; Sage & Burgio, 2018). Chronic EMF exposure has been
associated with negative effects on mental and physical health, including symptoms such as
headaches, fatigue, attention and concentration problems, and reduced sleep quality, among
others (Sage & Burgio, 2018). The risk of children developing these symptoms is higher than
adults due to children having increased fluid in their brains, a smaller circumference of their
heads, and thinner skulls, enabling them to absorb an increased amount of radiation compared to
adults (Beauchamp, 2019).
Blue Light Exposure.
Blue light that is emitted from the screens of electronic devices can impact our eyes and,
when exposed to blue light at night, can affect our sleep as well. (Beauchamp, 2019; Hale et al.,
2018) Over-use of electronic devices can lead to vision blurring, eye irritation, headaches, and
reduced ability to focus (Beauchamp, 2019). This has been referred to as “digital eye strain” and
“computer vision syndrome” (Beauchamp, 2019, pg. 33). Exposure to blue light at night
suppresses levels of melatonin, a sleep-inducing hormone, in the blood levels leading to reduced
sleepiness (Hale et al., 2018). This impacts the body’s natural circadian rhythm, delaying sleeponset and reducing sleep quality (Beauchamp, 2019; Hale et al., 2018). Children are more
susceptible to the negative impacts of blue light exposure at night. Children had significantly
more melatonin suppression when compared to adolescents, and twice as much when compared

12

to adults (Hale et al., 2018). A contributing factor may be the pupil size of children, as their
pupils have a greater diameter than the pupil size of adults (Hale et al., 2018).
Sleep Problems.
As mentioned previously, sleep is an essential occupation for the health, growth, and
well-being of children and adolescents (Lund, Sølvhøj, Danielsen, & Andersen, 2021; Shepherd
& Ivey, 2020). Unfortunately, a large portion of adolescents are not obtaining the recommended
quantity of sleep that is required for optimum functioning, and technology has been noted as a
main contributor (Chang, Benjamin, Burkey, Blake, & Chau, 2019). As stated in Chapter One,
there is consistent evidence to support that children’s and adolescents’ use of electronic devices
is associated with reduced sleep duration (Chang, Benjamin, Burkey, Blake, & Chau, 2019;
Lund, Sølvhøj, Danielsen, & Andersen, 2021; Paulus, Potenza, & Bagot, 2021; Reus & Mosley,
2018).
Technology’s negative impact on sleep is especially evident when it is used close to
bedtime. A meta-analysis of 20 studies (including randomized control trials, cohort, and crosssectional designs) covering more than 125,000 youth found reliable evidence to support the
association between technology use at bedtime and inadequate sleep duration, as well as poor
quality of sleep (Hale et al., 2018). Evidence obtained from the meta-analysis suggested that
simply having a mobile, screen-based device in the bedroom is associated with poor quality of
sleep. This is valuable information to be aware of considering that, in America, 75% of children
and adolescents reported having at least one screen-based technological device in their bedrooms
(Hale et al., 2018). Further, approximately 60% use their technology regularly in the hour before
bedtime (Hale et al., 2018). According to Ceranoglu (2018), access to screen-based technology
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in the bedroom has been repeatedly correlated with spending more time on devices and reduced
supervision from parents/caregivers.
In regard to smartphones specifically, a study with 49 young adult subjects found that
individuals with a higher dependence on their devices obtained significantly less sleep on
average, and they reported having a lower quality of sleep (Hu, Long, Lyu, Zhou, & Chen,
2017). Subjects in the control group, who were not dependent on their devices, received an
average of 7.43 hours of sleep per night, whereas individuals with smartphone dependence
received an average of only 5.18 hours per night (Hu, Long, Lyu, Zhou, & Chen, 2017). Another
study by Tymofiyeva et al. (2020) detected a significant, positive correlation between adolescent
individuals who were dependent on their smartphones and sleep problems.
Sleep problems early in life have been found to be a risk factor for developing emotional
and behavioral problems, as well as potential psychopathology, during childhood and
adolescence (Hale et al., 2018). When the occupation of sleep is disrupted chronically, negative
consequences are inevitable. Due to these lasting, adverse effects, it is crucial to address
technology’s contribution to sleep disturbances and implement practical solutions.
Caregiver Technology Use; Reduced Quality of Interactions.
It is well-known that caregivers have a large effect on the healthy development of
children. Caregivers play a vital role in fostering interactions with young children that are of
high-quality (Ochoa, Reich, & Farkas, 2021). These interactions, including the caregiver’s ability
to be responsive to the child, are important for the child’s healthy cognitive, social, and
emotional development (Carson & Kuzik, 2021). As electronic devices become more and more
ubiquitous, there are potential implications for caregiver responsiveness, as well as for caregiverchild relationships (Carson & Kuzik, 2021). Even the seemingly innocuous act of leaving the
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television on in the background has been found to be associated with caregiver’s speaking to, and
playing with, their children less frequently (Zimmerle, 2019). When using electronic devices,
caregivers have a higher likelihood of being distracted and lowering their level of engagement
with their child, reducing the quality of their interactions (Ochoa, Reich, & Farkas, 2021), and
limiting their ability to form strong attachments (Zimmerle, 2019). Technological distractions
that interfere with relationships have been coined as “technoference” by social scientists;
technoference has been found to have a negative impact on the development of infants and
young children (Carson & Kuzik, 2021; Zimmerle, 2019).
An observational study by Ochoa, Reich, and Farkas (2021) found that when caregivers
were using a mobile, electronic device, they were less likely to initiate interactions, show
positive emotions, and participate in joint attention with their young child (ages zero to four).
Further, when young children observed their caregivers looking at screens, they were
significantly less likely to talk (Ochoa, Reich, & Farkas, 2021). Maternal sensitivity has been
found to be negatively correlated with maternal smartphone use (Hood, Zabatiero, Zubrick,
Silva, & Straker, 2021). In the same vein, when caregivers are using an electronic device,
research has shown that they have reduced recognition of their child’s cues (Alvarez Gutierrez &
Ventura, 2021), and they tend to be more hostile when their children vie for their attention
(Alvarez Gutierrez & Ventura, 2021; Zimmerle, 2019).
Caregivers who used technology more frequently than others while interacting with their
infants reported that their infants were more difficult, meaning that they demonstrated a higher
propensity for internalizing behaviors, such as withdrawing, and externalizing behaviors, such as
throwing tantrums (Alvarez Gutierrez & Ventura, 2021). These findings are far-reaching because
a mother’s perception of her infant’s temperament as difficult early in infancy predicted reduced
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bonding between the mother and infant (Alvarez Gutierrez & Ventura, 2021). A new mother’s
use of electronic devices was found to have a small, statistically significant positive association
with perceived infant negative affectivity, and a small, statistically significant negative
relationship with mother-infant attachment quality (Alvarez Gutierrez & Ventura, 2021). A
possible interpretation of these findings is that “maternal technology use displaces time spent
engaging with the infant”, or it may impair the quality of mother-to-infant interactions through
“impacts on maternal sensitivity and reciprocity” (Alvarez Gutierrez & Ventura, 2021, pg. 7).
Similarly, caregivers who used technology more frequently than others while interacting
with their children under the age of five reported that their children displayed more negative
behaviors, such as whining and throwing tantrums (Zimmerle, 2019). A tense caregiver-child
relationship may cause caregivers to use technology even more in order to mitigate their difficult
feelings (Alvarez Gutierrez & Ventura, 2021). This was supported by caregiver’s statements that
when their children act out, they tend to withdraw from them, leading caregivers to increase their
screen use (Zimmerle, 2019). This can cause a negative cycle to develop that caregiver-child
dyads may fall victim to, where caregiver’s excessive technology use leads to negative child
behavior, resulting in the caregiver using technology more frequently (Zimmerle, 2019). Further,
difficult family relationships might lead the child to use technology more readily as a way to
bypass conflict and/or obtain socio-emotional support from others outside the home (Hood,
Zabatiero, Zubrick, Silva, & Straker, 2021).
Technology Addiction and Mental Health Impact
Excessive use of the internet, digital games, and mobile phones can be considered an
addiction when the user experiences a loss of control (Baş & Karatay, 2020; Lee & Kim, 2017;
Desouky & Abu-Zaid, 2020). Unfortunately, the apps and programs that are utilized by youth are
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frequently “designed to be addictive” (Salmela-Aro, Upadyaya, Hakkarainen, Lonka, & Alho,
2016, p.344). An individual is considered to have an addiction to the internet when they
encounter problems with physical, social, and academic aspects of their life caused by
uncontrollable internet use (Baş & Karatay, 2020). Digital Gaming Addiction (DGA) may be
present when a person experiences social and/or emotional problems as a result of their
compulsive overuse of computer or video games (Baş & Karatay, 2020; Lee & Kim, 2017).
Recently, the World Health Organization (WHO) added “Gaming disorder” to the 11th revision
of the International Classification of Diseases (ICD-11) [effective on the first of January 2022] as
a result of its marked negative effects on mental health (Baş & Karatay, 2020; Paulus, Potenza,
& Bagot, 2021). Along these same lines, smartphone or mobile phone addiction is present when
individuals excessively overuse their devices, even when they are aware of the adverse
consequences, and experience symptoms of withdrawal when they try to establish control over
their device use (Desouky & Abu-Zaid, 2020).
It is important to note, however, that it is not just an individual’s use of technology that
leads to addiction, but rather the way in which the technology is used. A study by Caner and
Evgin (2021) with 856 adolescent participants found that individuals that spent the majority of
their online time doing homework had a significantly lower chance of acquiring digital gaming
addiction. Additionally, a study by Hu, Long, Lyu, Zhou, and Chen (2017) found that subjects
who used their smartphones mostly for gaming, media, or entertainment were more likely to
experience smartphone dependence than those who used their smartphones mostly for calling
and texting.
Technology addiction may lead to structural alterations in the brain. The amygdala is a
structure of the brain (located in the temporal lobes of each hemisphere) that plays an important
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role in processing emotions and influencing the reward center of the brain (Tymofiyeva et al.,
2020). When the brain receives a ‘reward’, such as dopamine, it becomes motivated to repeat the
behavior that led to the reward. “In addicted individuals, the amygdala becomes over-sensitized
due to repetition of a rewarding behavior and becomes overresponsive to reward” (Tymofiyeva
et al., 2020, pg. 2). During adolescence, actions are guided more by the emotional amygdala than
by the logical frontal cortex (Meyer, 2020). A study by Tymofiyeva et al. (2020) examined the
neural mechanisms of adolescent individuals with and without smartphone dependence using
diffusion magnetic resonance imaging (MRI) to assess the structural connectivity of their white
matter. Their results revealed a statistically significant, positive correlation “between the node
centrality of the right amygdala and self-reported smartphone dependence” (Tymofiyeva et al.,
2020, pg. 1). Node centrality refers to the number of neural connections the node has with other
regions of the brain (Tymofiyeva et al., 2020). This implies that “the amygdala may become
over-sensitized with repetitive smartphone use and the associated strong rewards”, leading the
user to have a continuous desire use their device (Tymofiyeva et al., 2020, pg. 4).
As mentioned in Chapter One, children’s and adolescents’ recreational use of technology
puts them at an increased risk for developing technology addiction (Baş & Karatay, 2020). A
study by Amendola, Spensieri, Biuso, and Cerutti (2020) examined the technology use of 408
students aged 11-18 in relation to their personality functioning. Aligned with previous studies,
their findings implied that the problematic use of technology “constitutes a vulnerability factor
for mental health” (Amendola, Spensieri, Biuso, & Cerutti, 2020, pg. 815). Indeed, several
studies have found that overuse of technology is related to the severity of depression and anxiety
symptoms (Desouky & Abu-Zaid, 2020; Glover, Ariefdjohan, & Fritsch, 2022; Lu et al., 2018;
Salmela-Aro, Upadyaya, Hakkarainen, Lonka, & Alho, 2016). The relationship between the
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over-use of technology and mental health is important because mental health challenges impede
engagement in childhood occupations (Ratcliff, Fingerhut, & O’Brien, 2020). Mental health
challenges may also restrict the child from participating in activities that develop their selfefficacy (Ratcliff, Fingerhut, & O’Brien, 2020).
Optimizing Technology Use
Several researchers agree that negative consequences come about when excessive time
spent with technology displaces time that would typically be spent engaging in valuable
childhood occupations (Ceranoglu, 2018; Gerwin, Kaliebe, & Daigle, 2018; Hale et al., 2018). It
is vital to understand what strategies can be implemented to limit the overuse of screen-based
technology in order to minimize the impact of these negative consequences.
Accepted Media Use Guidelines.
The American Academy of Pediatrics (AAP) has developed recommendations for the
screen-based technology use, or media use, of young children (Council on Communications and
Media et al., 2016). AAP suggests avoiding all screen-based technology/media before the age of
18 months, with video-chatting (e.g., FaceTime® or Zoom®) being the only exception. Between
the ages of 18 months and 24 months, it is recommended that parents/caregivers, if desired,
gradually expose their children to programming that is high quality and engage alongside their
children (Council on Communications and Media et al., 2016). AAP suggests that high-quality
programming be continued through ages two – five with a maximum of one hour per day. It is
recommended that children six years old and older have regular time limits for technology use,
as well as consistent expectations for the types of media that they can use (Council on
Communications and Media et al., 2016). According to the Mayo Foundation for Medical
Education and research (2019), as children age, “a one-size-fits-all approach” to moderating
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technology use is less effective; parents/caregivers will need to determine the type and amount of
screen-based technology/media that is beneficial for their individual child’s unique needs (p. 1).
Quality Content.
Although it is necessary to set boundaries for technology use to limit the negative effects
of overuse, children do not benefit from limitations that are unduly restrictive (American
Psychological Association, 2019). Today’s children will grow up immersed in a culture of
advanced technology (Prout, 2021); they need to be able to leverage technology in order to
optimize their occupational performance (Smith, 2017). With screen-based technology being
utilized for a multitude of reasons, including academic purposes, some individuals feel the notion
of screen time should be abandoned all together, suggesting that the way in which youth engage
with technology is more important than the amount of time (Glover, Ariefdjohan, & Fritsch,
2022). The American Psychological Association (2019) suggests that it is more valuable for
parents/caregivers to focus on the quality of content their children are viewing, and the context in
which they view it, rather than the quantity of time alone. Parents, teachers, and therapists can
support youths’ use of quality content by helping them locate educational websites and
applications that will enhance their academic and practical skills (Western Governors University,
2020).
Parent/Caregiver Involvement in Technology Use.
The world of screen-based technology can be perplexing for young children; for this
reason, parental/caregiver supervision is crucial (Ceranoglu, 2018). Barr, McClure, and Parlakian
suggest that learning how to interact with screen-based technology is akin to learning to drive a
car; it is necessary for young children to have the supervision of an experienced adult to ensure
their safety and help them understand the ropes (2019). Children can benefit from their
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parent/caregiver watching screen-based technology or media with them (Mayo Foundation for
Medical Education and Research, 2019); this has been referred to as co-viewing. It is
recommended that adults and children discuss what they’re watching while co-viewing; this
provides the child with an opportunity to have an adult make sense of what they’re seeing on
their screens and explain how it applies to their lives (Mayo Foundation for Medical Education
and Research, 2019). The advanced, interactive technology available today may require
parents/caregivers to move beyond simple co-viewing and participate in “joint media
engagement” (Barr, McClure, & Parlakian, 2019, p.30). Joint media engagement (JME) is
comprised of back-and-forth interactions between the parent/caregiver and the child; JME may
include describing the scene, naming items within view, asking and answering questions, and
discussing the plot (Barr, McClure, & Parlakian, 2019). The responsive interactions involved in
JME help children transfer what they have learned through technology “beyond the screen” and
into their daily lives, a task that can be challenging for young children (Barr, McClure, &
Parlakian, 2019, p.32).
Parent/Caregiver Modeling.
Parents/caregivers have the ability to help their children gain the benefits of using
technology while minimizing the negative effects (Western Governors University, 2020). There
is evidence to suggest that the way in which parents/caregivers utilize screen-based technology
strongly influences how their children use screen-based technology (Bernard et al., 2017).
Parents/caregivers are encouraged to recognize that their children watch them and interpret their
behavior as signals for when and how it is acceptable to use screen-based technology (Mayo
Foundation for Medical Education and Research, 2019). It is necessary for parents/caregivers to
be responsible with their own technology use in order to lead by example for their children
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(Beauchamp, 2019). Parents/caregivers can support their children by limiting their own use of
screen-based technology and by focusing on teaching their children healthy technology habits
(American Psychological Association; 2019; Beauchamp, 2019; Mayo Foundation for Medical
Education and Research, 2019). Parent/caregiver modeling has been associated with beneficial
results for children (Ceranoglu, 2018).
Setting Boundaries for Technology Use.
In addition to modeling appropriate technology use, parents/caregivers can support their
children by setting boundaries for when and where technology can be utilized (Western
Governors University, 2020). To assist with this, the American Academy of Pediatrics has
created a “Family Media Use Plan” which allows families to create personalized family media
use rules (Cross, Christakis, Radesky, Reid Chassiakos, & Moreno, 2016). In alignment with the
Family Media Use Plan, The Mayo Foundation for Medical Education and Research has several
recommendations to help families maintain a positive relationship with technology (2019). These
suggestions include establishing technology-free areas of the house and times of the day, setting
curfews to limit technology use before bedtime, keeping screens out of bedrooms, and charging
devices in common areas. They also recommend that parents/caregivers utilize phone and
application controls to pre-determine the length of time specific applications can be used (Mayo
Foundation for Medical Education and Research, 2019). Additionally, keeping computers, TVs,
and gaming consoles in a common space can make it easier for parents/caregivers to provide
supervision (Prout, 2021).
Media Literacy and Safety Online.
‘Media literacy’ is a broad term used to describe a set of skills needed to not only “read,
write, speak”, and view information online, but to also “access, analyze, evaluate, create, and
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participate with media in all its forms” (Turner et al., 2017, p. 2). Individuals with media literacy
skills are able to determine the credibility of information, assess the bias of news outlets, safely
navigate online interactions, and make informed decisions (Turner et al., 2017). Children and
adolescents are bombarded with messages from the media on a near-constant basis; It is
important for them to gain media literacy skills to enable them to critically think about the
messages they receive and their intended purposes (e.g., to get you interested in their product).
According to Turner et al. (2017), developing media literacy skills is “one of the most viable
interventions strategies to minimize media’s negative consequences and maximize its positive
influences” (p. 2).
There are several things parents/caregivers can do to help their children gain media
literacy skills. They can discuss why it is unsafe to share personal information online, and why
they should refrain from clicking on unfamiliar links or downloading unknown programs
(American Psychological Association, 2019). They can encourage their children to speak with
them if they see distressing information/ imagines online, if they observe or experience any
cyberbullying, or if they receive uninvited messages from strangers (American Psychological
Association, 2019). They can also set up cybersecurity software to ensure safety and utilize
parental controls on their electronic devices to restrict access to content that is not appropriate for
their child’s age (Prout, 2021; Western Governors University, 2020).
Group Treatment
Group treatment offers ample benefits, especially when there is a high demand for
services. According to Thompson, “there is an unacceptable gap between current knowledge” of
pediatric development and the application of that information in programs to help children and
their parents/caregivers (Thompson, 2016, p.18). As mentioned previously, the number of
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children diagnosed with a developmental disability has been trending upwards (Zablotsky et al.,
2019). A contributing factor to this is the substantial increase in the number of infants surviving
serious medical conditions due to advances in medical science and technology (Majnemer,
Shevell, Rosenbaum, & Abrahamowicz, 2002). Fittingly, there is a growing need for
rehabilitation services for this population (Majnemer, Shevell, Rosenbaum, & Abrahamowicz,
2002). Due to the high demand, parents and caregivers are experiencing long wait times for
services, creating a lack of access to care for their children (Kolehmainen, MacLennan, Francis,
& Duncan, 2010). Adding to the problem is parents/caregivers’ strong preference for the limited
number of after-school treatment time slots. Group treatment could help alleviate this problem by
allowing more children to be seen at once and during the popular after-school hours.
Additionally, group treatment was found to reduce labor costs, and be more beneficial than oneon-one treatment sessions in sustaining behavioral changes (Duncombe & Howe, 1995).
Esmaili et al. (2019) conducted a randomized control trial with 49 children ages seven to
eleven that were diagnosed with a specific learning disability to study how participating in peerplay activities effects executive functioning ability. The “Behavior Rating Inventory of
Executive Function” (BRIEF) was utilized to determine the child’s executive functioning
capacity, which includes indices for metacognition and behavior regulation skills (Esmaili et al.,
2019, p.2). These researchers found that after peer-play intervention, BRIEF score averages
increased significantly, demonstrating improvement in the children’s executive functioning skills
during occupational performance. Esmaili et al. (2019) posited that occupational therapists can
employ activities that involve peer-play to advance the executive functioning ability of children
with specific learning disabilities.
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A systematic review of 124 articles, 77 of which were level 1 articles, investigated the
effectiveness of occupation and activity-based interventions on pediatric mental health
(Arbesman, Bazyk, & Nochajski, 2013). Researchers found strong evidence to support the
benefit of occupation-based programming in improving the mental health of children with and
without developmental disabilities (Arbesman, Bazyk, & Nochajski, 2013). For children that
require more intensive services, occupation-based programs were found to be effective for
improving social behavior as well as their self-management skills (Arbesman, Bazyk, &
Nochajski, 2013). Occupation-based interventions that involve problem solving with peers can
enhance children’s social skills and ability to cope (Arbesman, Bazyk, & Nochajski, 2013;
Thompson, 2016). Notably, working through challenges with peers can also help to lessen the
“reactivity of physiological stress systems”, reducing the physical symptoms of stress that are
experienced (Thompson, 2016, p.23). Together, these findings demonstrate the benefits of
pediatric group treatment.
Parent/caregiver Involvement in Group Treatment
Pediatric treatment is unique in that a “therapeutic triad” of communication exists;
meaning that it is necessary for therapists to maintain communication with the child and with the
parent/caregiver while also facilitating healthy communication between the child and their
parent/caregiver (Hines, York, & Kaul, 2020, p. 1). Children make the most progress with
therapy goals when their families are involved in the process (Elenko, 2021). This is because
therapists have the opportunity to coach parents/caregivers on how to effectively carry-over
interventions and best support their child between treatment sessions (Elenko, 2021). A recent
systematic review by Laverdure and Beisbier (2021) found that coaching parents/caregivers in
successful carry-over can enhance the occupational performance of their children and

25

adolescents. Parents/caregivers who were coached by providers were found to have more
confidence when assisting their child independently (Elenko, 2021). Correspondingly, when
therapists worked only with the child, parents/caregivers were unsure of what to do without the
therapist’s help; the Covid-19 pandemic made this phenomenon especially apparent (Elenko,
2021).
Occupational therapist led groups can be an apt setting for practitioners to provide
parents/caregivers with education through modeling and coaching (Fabrizi, Ito, & Winston,
2016). Parents that participated in an occupational therapy group with their children reported
experiencing multiple benefits, such as learning with their child, knowing other families
experience the same challenges as them, and “the value of therapist time and expertise”
(Bowman & Evans, 2019, p. 502). Further, an educational program for caregivers was found to
increase caregiver understanding of the value of carrying-over therapeutic interventions into the
home (Hines, York, & Kaul, 2020). Occupational therapists are optimally qualified to develop
programs for children and adolescents because of their robust “knowledge of physical, mental,
spiritual, and psychosocial development” (Kugel & Javherian-Dysinger, 2017, p. 8).
Occupational Therapist’s Role
Occupational therapists have the skills, training, and expertise to play a critical role in the
development and implementation of a pediatric group treatment program focused on mitigating
the negative effects of technology overuse. Occupational therapists are experts in understanding
occupational demands, environmental context, and the abilities of unique individuals, making
them the ideal practitioners to address technology management (Smith, 2017).
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Chapter III
Methods
The developed product is an occupational therapy group treatment program for pediatric
clients and their families to be administered in outpatient pediatric clinics. The purpose of the
product is to help children and their families benefit from the use of technology without
experiencing the negative effects of technology overuse. The theoretical framework that was
utilized in the creation of this product was the person-environment-occupation (PEO) model
(Baptiste, 2017) as well as the developmental frame of reference (O’Brien & Kuhaneck, 2020).
A thorough literature review needs assessment was conducted during the summer and fall of
2021. The literature review was continued, and the product was developed during the doctoral
experiential placement in the spring of 2022.
The literature review needs assessment was completed to gather information on the
pediatric population, including typical development and common developmental problems, as
well as the structure and effectiveness of pediatric group programming. The literature review was
expanded to encompass information related to the prevalence of technology and the impact of
screen-based technology on youth. Literature was gathered using various databases that were
accessed through the University of North Dakota’s School of Medicine and Health Sciences
library resources. These databases included CINAHL, PubMed, and ClinicalKey. The search
engine Google was utilized to gain an understanding of the information that the general public is
exposed to when seeking knowledge related to how technology impacts children. Additional
information was obtained from government publications, professional organizations, experts in
the field, and graduate level course materials. This includes the Center for Disease Control and
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Prevention (CDC), the American Occupational Therapy Association (AOTA), faculty and site
advisors, and textbooks, handouts, and lecture material, respectively.
Multiple search terms were utilized with the databases listed above to obtain knowledge
about the pediatric population, their development, and pediatric group programming. An asterisk
(*) was placed after certain terms to search all tenses of the word at one time; in this way, the
term ‘child*’ can be used to represent the words child and children concurrently. Similarly, terms
were placed in quotation marks to be searched as phrases rather than separate, individual words.
The terms pediatric*, child*, youth, kids, baby, and infant were all used in regard to the pediatric
population. In relation to group programming, search terms included program*, “occupational
therapy”, “program development”, “skill development”, group*, class, culture, length, frequency,
and effectiveness. An example of a typical search combining terms and phrases is as follows:
“occupational therapy” AND (pediatric* OR child*) AND program AND “skill development”.
The inclusion criteria established for this research was peer-reviewed articles, published in
scientific journals between 1995 and 2021, with full text available in English. It was necessary to
view articles from as far back as 1995 to include seminal research studies that influenced current
standards of practice and informed group treatment. Articles were excluded if they were
published before 1995, not peer-reviewed, or if they involved participants older than 21.
Additionally, conference proceedings, dissertations, theses, and presentations were all excluded.
After the initial search focused on pediatric development and group programming, an
additional search was carried out to gather information related to the prevalence of electronic
technology and its impact on children and adolescents. Additional search words and phrases that
were utilized included technology, electronics, smartphone, internet, development, impacts,
“economic status”, “technology impacts”, “technology addiction”, “internet addiction”, “phone
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addiction”, scale, measure, assessment, and questionnaire. The phrases systematic review and
meta-analysis were also utilized in order to obtain high quality, aggregate evidence. The
inclusion criteria utilized for this research were articles published in English between 2012 –
2022 with full text available. The date range was further adjusted to articles published between
2017 – 2022 for the bulk of the continued research in order to obtain up-to-date information in
the rapidly evolving technology climate. Articles published before 2012, that did not have full
text, or were not published in English, were excluded from the literature review.
As a result of the literature review, it has been determined that there is mounting evidence
to support negative associations between pediatric occupational performance and excessive
technology use. The evidence obtained from this research has been used to inform the content of
the product, enabling the product to be as effective and beneficial as possible. The literature
review process has reinforced the pressing need for this product to assist occupational therapists
in helping families obtain the positive benefits of technology while minimizing the negative
consequences of technology overuse.
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Chapter IV
Product
The result of this project was a six-week group treatment program, called the Tech Tools
Program, designed for children ages four through seven with the intermittent participation of
their parents/caregivers embedded throughout the program. The purpose of this program is to
provide education to children and their families about the consequences of excessive technology
use as well as how to utilize technology appropriately and effectively. The program is structured
to take place twice a week, for a total of 12, 60-minute sessions. The program includes a Tech
Game Plan and Contract that are correlated with the program content and intended to be fill-out
and implemented by each family with the assistance of a skilled pediatric occupational therapist.
Beginning in the second week of the program, parents/caregivers are asked to join the last 10-15
minutes of each session to initially fill out the Tech Game plan or contract with their child (first
session of the week) and then to discuss how the implementation of the plan or contract has been
going for their family (second session of the week). Parents/caregivers then receive supplemental
handouts for each week of the program, allowing them to learn the material along with their
child and best support their child during and after the program. By the end of the six-week
program, all participants will have a fully completed and implemented Tech Game Plan and
Contract for their families to utilize in their day-to-day lives to assist with technology
management. The intended result of the program is to make positive changes to how children and
their families engage with technology to improve the fit between the family, their occupations,
and their environments in order to support improved occupational performance. The program
was informed by the person-environment-occupation (PEO) theory (Baptiste, 2017) as well as
the developmental frame of reference (O’Brien & Kuhaneck, 2020) and is structured to be easily
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adapted by the implementing occupational therapist to ensure client-centered care is being
provided to the individual group participants.

In order to view the full product, please contact Amy Shaver at Shaver186@gmail.com.
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Chapter V
Summary
Today’s children are spending more time on screen-based technology than ever before.
Unfortunately, children do not yet possess the skills and tools that they need to manage the
technology in their lives effectively. This is evidenced by the overuse of technology leading to a
variety of problems that impact occupational performance, especially for growing children and
adolescents. These problems include a shorter sleep duration, reduced scholastic achievement,
musculoskeletal concerns, obesity, and exacerbated symptoms of depression and anxiety
(Gerwin, Kaliebe, & Daigle, 2018; Glover, Ariefdjohan, & Fritsch, 2022; Gwynette, Sidhu, &
Ceranoglu, 2018). Children require guidance and role modeling from their parents/caregivers to
obtain the positive benefits of using technology without experiencing the multitude of negative
effects that have been associated with its overuse. However, many parents/caregivers are
struggling to model positive technology management for their children. This product can play a
crucial role in helping families confront the impact of technology and create positive technology
habits that lead to a balanced lifestyle for their family, as well as improved occupational
performance.
A strength of this product was the large amount of research that informed program
development. This research included meta analyses, systematic reviews, randomized control
trials, quasi-experimental studies, large scale surveys, literature reviews, qualitative studies, and
expert opinion pieces. The topics covered by this research included pediatric development,
pediatric group programming, program development, technology use behaviors, impacts of
technology use, and technology management strategies. The product was further strengthened by
the input from a skilled pediatric occupational therapist with over 12 years of experience
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working with the pediatric population. Lastly, the product was strengthened by its grounding in
theory. The developmental frame of reference informed behavior and cognitive ability
expectations, influencing the structure and content of the program (O’Brien & Kuhaneck, 2020).
The person-environment-occupation (PEO) theory informed product development by promoting
an optimized fit between the person, environment, and occupation to maximize occupational
performance (Baptiste, 2017). The content of this product was limited by the age range of the
intended participants, four through seven years old; the content could be more in-depth and
advanced if it was directed at an older audience. Additionally, the success of this program is
potentially limited by the parents’/caregivers’ willingness to be involved and follow through with
program and therapist recommendations.
In order to optimize this program, it is recommended that the program be implemented
with the target population and then adjusted as needed to ensure optimum functionality. Ideal
functionality of this program would involve the participants working together effectively,
achieving the just right challenge for all participants, and enthusiastic parent/caregiver
participation and collaboration. To secure the sustainability of the program, it is recommended
that the program be implemented by an experienced and skilled pediatric occupational therapist
who feels comfortable adapting the program as needed to best suit the participants and their
families. The final recommendation is to expand the program for older audiences within the
pediatric population who could benefit from similar content.
This product contributes to the practice of occupational therapy by providing
occupational therapists with a structured way to assist families with their technology
management. By improving technology management through the implementation of this
program, occupational therapists can guide families towards achieving a balanced lifestyle that
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will lead to an optimized fit between the family, their occupations, and their environments,
ultimately resulting in improved occupational performance. This product has the potential to be
implemented in multiple outpatient occupational therapy pediatric clinics, filling a rapidly
growing need within pediatric services. Lastly, the data obtained from this program’s pre and
post-survey measures could be disseminated to stakeholders to demonstrate the value and
efficacy of the program for the pediatric population.
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